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Abstract

Discrete‘vibrat}onal structure has been observed in the
phcto—electroh spectrum of o#ygen at an ionization potential of
40.33 eV} -wa.levels, attributed to thg 02+ 2ng (Gg_és)'final
state, have béen détected with a vibrational spacing of 0.071 eV.



‘_ We have_ prev1ously reported a photoelectroﬁ spectrum of O2
,recorded w1th dlspersed 304 A He I radlatlon [1],'1n Wthh the
statlstlcs were poor and the resolutlon was broadened by drlft
~in the scanning electronlcs over the. long perlod required to
' record therspectrum; We have'recently re-recorded a much im-
proved spectrum with a driftﬁfree &igital scanning system andi
:rwith better trapping of scatterea' electrons in the ionization‘
region. The.low electron éneroy region (ie iohizetion-potentials near
_the 1nc1dent photon energy of 40. 8 ev) , reproduced in flg. 1,
_contalns two peaks correspondlng to ionization potentlals of 40. 33
and 40.40 ev-in addition to a,broad,contlnuum.' After con51der1ng
rthe'effects discussed below, we believe that the discrete structure

2zgf final state and the broad continuum at

corresponds tolthe
lower ronization potentials to the 4Eg“ final state, both arising
upon removal of a c:g2s electron from 02 [2].
Three experlmental effects which could account for the discrete
structure are 1mpur1t1es in the gas, scattered light from the
rmonochromator'crating and_inelastic.scettEring of thé-ohotoeiectrons

by. the gas. 'The‘dominant'iﬁpurity in the target gas is He from

- the light source; 1onlzatlon of thlS gas. was observed in the

:‘spectrum, but no other. 1mpur1t1es could be detected at 1onlzat10n B
»potentlals away from the two peaks in questlon.} Eorther, the
0.071 ev separation of the new peaks does not agree3with\energy
ﬁseparatlons in any llkely contamlnant.
Replacxnc the grating with one giving an order of magnltude

increase 1n the scattered llght did not alter the populatlon of

the new peaks, relatlve to the ¢ 42 peaks [1,3]. Also, the peaks



‘were not present 1n a spectrum recorded w1th scattered llght
t(mostly 584 A radiation) adjacent to the 304 A llne.' Thus
scattered light cou}d not be responsible for the two peaks.

‘The most'likely cause of spurioqs reeults'iS'iﬁelastic
'scdttering of primary‘phetoelectrons into the solid angle accepted”
be the anelyzer: sueh effeets havelbeen observed previously in

Xe [4J_and in N, and CO [5]. HoWeﬁer, the 0.071 eV separatibn-of

72
the_peaks does not correspond to any known vibrational spacings
- in the 02, 2+ or 02_ molecules [6]. Further, the number of

scatterlng events will depend quadratically on the pressure 1in

the ionization region; such a pressure dependence is dlfflcult to
measure dlrectly because of the low count rates and because the
signal detected in general does not depend linearly (for the '
primary ﬁhoto~e1ectrons) on the pressure in the analyzer [417 Thus
spectra rncluding the new.peaks and the peaks from transitions to

+ 4. - ' ' | -4

02 c Zu were recorded at pressures of 1x10 ° and 3x10_4 Torr

(measured at‘the detector). The ratio of the intensity of the-neﬁ
- peaks at the two pressures, ndrmelized to the intenSity of the

Ve gzu' peaks, was 1.21:.26, confirming that the intensity of the
40,33 and 40.40 eV peaks show the same pressure dependence as the

rest of the known photo-electrbn'spéctrum.
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Figure Caption

Fig. 1

Low electron energy'rééidhlof the 304 i 02”photoe1ectr6n '

spectfum._-The corresponding ionization potentials are

' 40.8 eV minus the electron energy. The spectrum has been

‘corrected for the analyzer transmission; as a conseguence,

the relative error in the intensity near 0.5 eV is one
half that rear 2.5 eV. |
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